Suppression or elevation of cytosolic phospholipase A2 alters keratinocyte prostaglandin synthesis, growth, and apoptosis.
Prostaglandins and other arachidonic acid (AA) metabolites are synthesized by keratinocytes in response to tumor promoters and are produced at very high levels in tumors. After phorbol ester treatment, AA is hydrolyzed from keratinocytes primarily by the cytosolic form of phospholipase A2 (cPLA2), which exhibited a strong substrate preference for phosphatidylcholine over phosphatidylethanolamine and AA over other fatty acids. Phorbol esters increase cPLA2 activity but not the level of expression. To dissociate increased cPLA2 activity from other phorbol ester effects and thus determine the effects of altered AA release on cell growth, the murine keratinocyte cell line, HEL-30, was stably transfected with the sense or antisense cDNA for cPLA2. The resulting cell lines displayed corresponding over- or underexpression and up to 23-fold differences in cPLA2 activity between them. Phorbol ester caused a 15-fold difference in AA release between sense and antisense transfectants. Prostaglandin E2 levels correlated with AA release levels. The sense transfectants showed an enhanced proliferative capacity, based on increased cell number over time and [3H]thymidine incorporation. The antisense transfectants had significantly (>60%) reduced growth rates, compared with both parental cells and sense transfectants. The extent of apoptosis was determined in tumors from cell lines grown in graft chambers in vivo. The number of apoptotic cells was significantly greater in tumors from the sense transfectants, based on terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling staining, compared with the parental or antisense lines. These data are in agreement with a recent study (M. C. Stern et al., Mol. Carcinog., 20: 137-142, 1997) showing a correlation between increased apoptosis and tumor progression in this model system. These results suggest that the elevated eicosanoid synthesis that is observed in skin carcinomas contributes to the growth and progression of these tumors.